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DETAILED DESCRIPTIONS 



1. Name of Invention 

Manufacturing method for a finishing tape. 

2 . Patent Claira( s ) 

The manufacturing method for a finishing tape having an 
abrasive layer on a film base material, the abrasive layer 
consists of many indented area. The indented area mentioned 
above are formed by a roller indentation plate that contains 
plate indented areas. (At least) the plate indented areas, 
along with the contact area with the film base material, of 
the roller indentation plate are filled with abrasive con- 
taining ionization radiation curable resin. While the base 
material is making contact with the indentation plate, it is 
irradiated with ionization radiation to harden the resin 
(between the base material and the indentation plate). 
After the resin is firmly adhered to the base material , the 
base material is separated from the indentation plate. 



3. Detailed Explanation of the Invention 

[Field of Industrial Application] 

This invention concerns the manufacturing method of a 
finishing tape for precision finishing. 

[The Problems to be Resolved by the Conventional Techno- 
logies and This Invention] 

It is known that finishing tape has been used in recent 
years for the finishing of floppy discs, magnetic heads, 
optical fibers, and precision electronic components, etc.; 
the surface of these products requires high precision mirror 
finish. This type of finishing tape is prepared by coating 
an abrasive material and binder preparation on a common base 
material to form a film. Although the preparation and manu- 
facturing of such finishing tape is simple, the debris from 
the parts can easily formed between the finishing tape and 
the parts; continue grinding with such debris may damage the 
surface of the parts; also, when the film surface is loaded 
with such debris, the finishing capacity is obviously redu- 
ced, causing various inconveniences and problems. 

It has been proposed (refer to Japanese Patent Tokaisho 
62-255069) that grooves be introduced in the abrasive layer 
of such finishing tape; during the formation of the abrasive 




layer, large amount of inorganic material is incorporated in 
the coating preparation, drying of the solvent in the coated 
layer cause the "convection cell phenomenon" and form groove 
shaped jagged Bernard Cells in the abrasive layer. But in 
this type of finishing tape, due to its manufacturing pro- 
cess, the grooves are limited to hexagonal planar indenta- 
tions. Moreover, it is difficult to form identical pattern 
of indentations, and it is also difficult to obtain stable 
product quality. The formation of stable and uniform inden- 
tation is greatly depend upon the composition of the solvent 
in the abrasive preparation, amount of coating, and the dry- 
ing condition during its manufacturing. These factors are 
very difficult to control, and has become tedious problems 
in the manufacturing operation. 

To overcome the problems mentioned above, the inventors 
have proposed manufacturing process for a finishing tape 
(Japanese Patent No. Tokaihei 2-83172), which contains mul- 
tiple specially defined indentations in the abrasive layer, 
and the tape is best suited for precision finishing. The 
result of continuous and various refinements have led to the 
development and completion of this invention. 

This invention has resulted in resolving the disadvan- 
tages of the traditional technologies. Through the propo- 
sal mentioned above, the inventors are able to improve the 
quality of the finishing tape, and provide a simple, effec- 
tive, and stable new manufacturing method. 

[Means of Resolving the Problems] 

The manufacturing method of a finishing tape of this 
invention involves provision of multiple indentation areas 
in the film base material of the abrasive layer. The vehi- 
cle for forming the indentations mentioned above is a roller 
(indentation plate) that contains indentations itself. The 
(few) indentation plate portion of the roller indentation 
plate is filled with abrasive containing ionization radia- 
tion curable resin and allowed to make contact with the base 
film; the resin between the (roller) indentation plate and 
the film base is then exposed to ionization radiation and 
allowed to harden; after which the base film and the inden- 
tation are separated. 

[Appl i cat ion Example ] 

Following are explanations of the figures used in this 
Application Example. 

Figure 1 is an engineering sketch showing one of the 
application example of the manufacturing method of this in- 
vention, where 1 is the roller indentation plate, 2 is the 
film base material, and 3 is the abrasive containing ioniza- 
tion radiation curable resin. 

The manufacturing method of this invention involves: 
first, indentations 4, which shapes the indentations on the 
abrasive layer of the finishing tape, are formed on the 




roller indentation plate 1; and is used in the example shown 
in the figure. Rollers, 5 and 6, are installed against rol- 
ler indentation plate 1, and served as pressing and feeding 
rollers. The clearances of both rollers (with roller inden- 
tation plate 1) are adjustable. 

Next, the indentation surface of the roller inden- 
tation plate 1 provide proper means of transfer (of abra- 
sive) to the film base material 2 by making contact with the 
film. The indentation 4's in the indentation plate 1 are 
filled with abrasive containing ionization radiation 
hardenable resin 3 and transfer the resin to the film (by 
direct contact). While the indentation plate 1 is making 
contact with the film, it is irradiated with ionized radia- 
tion using ionization radiation device 7; the resins between 
the film and the indentation plate 1 become hardened and 
adhereed to the film. Finally, the film is separated from 
the indentation plate 1. 

As shown in Figure 2, through the process of this 
invention, a finishing tape 10 is obtained. The abrasive 
layer 9 on the film base material of the finishing tape has 
indented areas 8, which come from the roller indentation 
plate 1 as the film is separated. Through the above manu- 
facturing process of this invention, the abrasive layer 8, 
containing indented areas, is formed, because of the shape 
of the roller indentation plate is faithfully reproduced. 
The process can easily, simply and truthfully reproduce ex- 
tremely clear indentation, even if the shape of the indented 
area is complicated and minute. 

Also, in this invention, after one side of the film 
base material 2 is coated with abrasive layer 9, the 
uncoated side of the film can again be coated with abrasive 
through the similar manufacturing process mentioned above by 
making contact with the roller indentation plate 1, so that 
both sides of the film have similar abrasive layer 9's. It 
is possible to have a continuous manufacturing process in 
this case, provided a second roller indentation plate is 
installed on the back side; after the film is separated from 
the first roller indentation plate, the film is (coated with 
abrasive again by) making contact with the second roller 
indentation plate. 

As shown in the example of Figure 2, the abrasive layer 
9 of this application example contains resin layer under the 
indented area 8. The ionization radiation curable resin 3 
is not only supplied through the indented area of the roller 
indentation plate, but also between the (top) surface of 
indentation plate and the base material 2 to form such 
configuration. In order to obtain an abrasive layer 9 such 
that there is no resin under the indented area 8, after the 
resin is supplied by the roller indentation plate, the resin 
outside of the indented area is removed by doctor blade, or 
other operation, etc., so that only the indented area is 
filled with the curable resin. 

The indented area 4 can be formed on the roller inden- 
tation plate by electronic engraving, etching, milling, and 




electrotyping , etc., methods. Also the configuration of the 
indented area in the abrasive layer comes from the shape of 
the plate indented area 4, the protruded area (in the plate) 
actual becomes the indented area (in the abrasive layer). 
During finishing, the indented area S of the finishing tape, 
prepared by this invention, is able to function as collector 
to accumulate the grinding debris; for effective collection 
of grinding debris, efforts are made to maintain the opening 
of the indented area with a width of 0.1 -200 jum, a depth of 
0.1-100 /am , and a pitch (the distance between the centers of 
the adjacent indented) of 10-500 ,um . The grinding debris 
collecting efficiency and capacity of the indented area will 
be poor if these conditions are not met. It is possible to 
form the indented area other than the conditions mentioned 
above. The indented area 8 shown in Figure 3 is uniformly 
and regularly distributed over the entire abrasive layer, 
but other configurations (horizontal cross sections) such as 
rectangle, hexagon, circle, oval, etc., and vertical cross 
sectional shapes of inverted triangle, rectangle, semicir- 
cle, and trapa2cid, etc., can also be used. Thus, the 
indented area can be formed with these shapes in the inden- 
tation plate 4, provided the other conditions (width, depth, 
and pitch) mentioned above are met. 

The supplying and filling of the ionization radiation 
curable resin can be carried out, as in this application 
example, by direct roll coating of the roller indentation 
plate. Other methods, such as T-die, etc., dies, and pre- 
roll -coating of the base material 2 before contact with roll 
indentation plate 1, may also be used. 

The ionization radiation curable resins mentioned above 
can be conventional UV or E-beam radiation curable resins. 
Among these resins, if the solvent free resins are selected, 
undesirable phenomenon, such as volume shrinkage, shape 
change (deformation), and bubble formation, etc., will not 
occur during drying; the resin does not require predrying 
process, and indentations can be easily and accurately 
reproduced. If the film base material is transparent, UV 
irradiation can be used as the source of ionization radia- 
tion; however, if the base material is opaque, E-beam radia- 
tion must be used. If the roll indentation plate is cons- 
tructed of ionization radiation transparent material, the 
irradiation device can be installed inside the indentation 
plate, and irradiate from the inside. If E-beam is used, 
the irradiation dosage, depending on the thickness of the 
sheet and the properties of the material, in the 0.5-30 Mrad 
range is generally preferred. . 

The abrasive materials used in this invention is 
intended for precision finishing. There is no special res- 
triction in their selection, various finishing abrasive 
material can be selected and used for such purpose. For 
exaniple, if the products to be finished is a very hard 
material, such as super hard tools, etc., abrasive material 
such as green silicon carbide (SiC), or diamond, etc., can 
be used; similarly, in the case of special hard steel, or 




high speed steel, white molten alumina (Ai,0, ) can oe u«d, 
i* the material to be finished is a soft materia, chromium 
oxide (Cr.03) can be employed; and for final finishing or 
magnetic head , ferric oxide <Fe,0,> can be se ecteo as tne 
most suitable finishing material. The part 1 c le 1 diam«t er ) 
size of the finishing material is preferred to be in the 
0 1-20 urn range. The amount of binder used in tne prepara- 
tion for thS abrasive layer is preferred to b., 100 parts by 
weight to 50-1400 parts by weight (of the formulation) 

The thickness of the abrasive layer 9 can be varied 
depending on its application, in general, 0.5-500 ^m range 
is Preferred. If high flexibility and very little shrinkage 
is reguired (for abrasive layer 9), suitable amount of ther - 
ma 1 plastic resin can be added to the above (ionization 
radiation) curable resins. For example, non-reactive acry- 
lic resins , and various waxes, etc., can be added to satisfy 
such requirements. If necessary, antistatic agent, etc., 
ran also be added to the abrasive layer. 

Conventional materials used in finishing tape may be 
used as film base 2, provided they have adequate flexibility 
and can smoothly pass through the rollers, etc during the 
manufacturing process. For example, polyester film, poly 
ethylene film polypropylene film, polyv inyl chlor 1 de film 
Polyvinylidene film! polycarbonate film, polyamide (nylon) 
fUm polystyrene film, and ethylene -vinyl acetate coplymer 
film' Stc can be selected. Among these films, polyester 
fs the most desirable material when factors such as process 
ability, strength, and cost are considered. If necessary, 
Hi f ilm surface that abrasive is coated on can be Corona 
(discharge) treated, and polyester type resin etc., adhe 
sion primer can also be applied. Besides the base materials 
mentioned above, other materials, such as paper, cioth, non 
woven fabrics, etc., with proper filler treatment may also 
be used. The thickness of these base materials 2 is pre- 
ferred to be in the 12-100 /im range. 

The shape of the indented area of the finishing tape 
obtained is very uniform and exquisite, therefore it can 
nrovide the ability for at least very stable initial fini- 
shing Because of the special configuration of the indented 
area mentioned above, it is able to effectively collect 
grading debris generated from the objects being finished 
during ?he polishing operation. This resulted in floa- 
ting ? he fear of damaging the surface of the objects by the 
debris exit between the finishing tape and the objects; the 
finishing ability of the finishing tape will not be lowered 
because the abrasive layer is. packed. The finishing tape is 
especially suitable for precision polishing where mirror 
finish is required. Furthermore, the abrasive layer is 
constructed from hardened ionization radiation curable resin 
and has excellent wear resistance, it is a very reliable 
abrasive which will not damage the objects being polished, 
and can be used for high precision finishing. 

following is a specific application example giving more 
detailed explanation of this invention. 



Application Example 1 

A 25 urn polyester film (T-60, manufactured by Tooshi ) , 
one side of which was first coated with a two-part polyester 
type primer by gravure coating method, the dried thickness 
of the coating was 0.3 ,um; it was then treated with release 
agent. The (film with the) treated surface, is used in the 
manufacturing process as shown in Figure 1, using the 
following compositions and conditions to form the abrasive 
layer, and later the finishing tape. 

* Indentation Plate: Indented width 10 yum, plate depth 

(indented area) 15, urn, pitch 30 ^m ; the roller inden- 
tation plate consists of a turtle-shell like pattern 
with a rectangular indentation cross section/ 

* Ionization Radiation Curable Resin: Polyester acrylate 

type E-beam curable resin formulation containing 100 % 
(? parts) by weight of molten white alumina (particle) 
(to 50-1400 of formulation weight?). 

* Irradiation Conditions: Curtain Beam Type E-beam irra- 

diation device at 10x10* rad electron beam intensity. 

The finishing tape thus obtained contains sharp repro- 
duction of exact configuration of the desired shape in the 
indented area of the abrasive layer. When the finishing 
tape was used to polish stainless steel (SUS-45C) sample 
with a center line roughness of 0.5 yum, the roughness of the 
finished sample was reduced to 0.1 jam (average center line). 
The grinding debris were collected in the indented area and 
did not damage the surface of the sample during the finish- 
ing operation. 

[Effects of Invention] 

As explained above, a finishing tape can be prepared by 
the manufacturing method of this invention. The abrasive 
layer consists of ionization radiation curable resin; many 
indented area are formed in the abrasive layer by using a 
roller indentation plate which contains indented area for 
the formation of the indentations as resin hardens. The 
indented area of the abrasive layer are very clearly and 
faithfully reproduction of the indented area of the inden- 
tation plate. Although the indented area in the abrasive 
layer can be prepared, for example, by thermal embossing 
process, or using preformed tape, but the manufacturing pro- 
cess of this invention can easily, clearly, and accurately 
reproduced high quality desired configuration of the inden- 
tations. Furthermore, the manufacturing process is not 
complicated but very simple, the product quality is very 
stable; the process is very efficient and is suitable for 
mass production. 

4. Brief Explanation of the Figures. 




Figure 1 is an engineering sketch showing an applica- 
tion example of the manufacturing process of this invention; 
Figure 2 is a cross sectional view of an example of a fini- 
shing tape obtained by the method of this invention. Figure 
3 is an enlarged planar view of a portion of abrasive layer 
surface - an example of the indented area of the abrasive 



1: Roller Indentation Plate 
2: Film Ease material 
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Figure 2. 8: Indented Area 
10: Finishing Tape 
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